CASE HISTORY
A 32-year-old man presented with a 4-day history of an influenza-like illness, accompanied by polyuria and polydipsia. The history was elicited from his wife, who had also noted that he had become confused and aggressive over the previous day. He had previously been well, was not on medication and there was no history of drug or alcohol abuse. He was agitated and aggressive and had to be sedated with chlorpromazine, haloperidol and diazepam. On examination, he was dehydrated and well perfused. His temperature was 37.6°C (which within 1 day rose to 40°C); his blood pressure was 90/70 and pulse 140 beats. The rest of the examination was unremarkable.
INVESTIGATIONS
Biochemical tests, on admission, showed the following;
Plasma sodium 145 mmolll (135-145 mrnol/l) total CO 2 22 mmolll (22-30 mmolll) urea 31mmolll (3.3-6.7mmolll) glucose 82.4mmolll
His plasma osmolality was 413 mOsm/kg. The blood sample was reported as being haemolysed. Urine analysis showed 2% glucose, ketones positive (+) and blood negative. caemia 'Plasma calcium concentrations were corrected for plasma albumin (0.02 mmolll was added to the measured plasma calcium concentration for every 1 9 that measured plasma albumin was less than 40 gil) NM=Not measured
The patient was diagnosed as having hyperosmolar diabetic decompensation and was treated with intravenous isotonic saline, intravenous insulin and potassium and subcutaneous heparin. Over the next 36 h, his glucose fell to 13 mmolll, while his sodium rose to 182 mmolll (Table  1 ). His plasma osmality over this period did not alter greatly but declined slowly over the next 2 days. During the next 3 days, he developed septicaemia and a tense abdomen, possibly due to pancreatitis (amylase 3480 iu/I [ < 300]). On day 6, the laboratory was contacted because of concern over his plasma total carbon dioxide, which was 16 mmolll and which was thought to be due to lactic acidosis. The laboratory measured chloride and calculated an anion gap of 19 mmolll (reference range 12-20 mmol/I), precluding a significant lactic acidosis and demonstrating that the acidosis was of the hyperchloraemic variety. At the same time, his urine which had been red for some days, was tested for myoglobin and found to be positive. His plasma creatine kinase was 332000 iu/I and a diagnosis of rhabdomyolysis was made. His plasma calcium at this time was 1.58 mmolll (corrected for albumin). His renal function declined and haemofiltration was commenced. The patient was transferred for haernodialvsis but suffered a fatal cardiorespiratory arrest. Postmortem showed evidence of skeletal muscle and cardiac muscle necrosis with inflammatory infiltrate and renal tubular necrosis. No viral cause for rhabdomyolysis was found. (Serum samples were negative for cytomegalovirus and did not show infection with adenovirus or influenza A & B; stool sample was negative for Coxsackie virus.)
DISCUSSION
Hyperosmolar non-ketotic coma occurs in non-insulin dependent diabetics and usually in older subjects, but it can occasionally occur in younger patients. There are a number of important biochemical features illustrated by this case:
The patient's plasma osmolality did not fall precipitously but declined slowly, since the fall in glucose was accompanied by a rise in sodium. This pattern is seen quite frequently in this condition and is probably due to the unmasking of hypernatraemia by treatment. On presentation, the plasma sodium may be 'falsely low' due to the osmotic effect of plasma glucose drawing water out of cells. Insulin reverses the hyperglycaemia and water re-enters the cells, thereby revealing a hypernatraemia. A correction for this (ie if no water movement had occurred) has been suggested l :
Although the amylase may have reflected an ongoing pancreatitis (which may be of relevance in this case because of the relationship between the pancreatitis and diabetes), it may also be elevated due to a non-pancreatic cause eg diabetic ketoacidosis-where it is frequently 5 to 10 times the upper reference range 2 . The pattern of amylase isoenzyme release indicates that the enzyme is released from salivary glands as well as from the pancreas 3 .
Lactic acidosis is often suspected as a cause of metabolic acidosis but in well-perfused patients, in whom hepatic causes of lactic acidosis are unlikely, is uncommon. The calculation of the anion gap can help elucidate the cause of acidosis in cases where the cause is not clear or where the acidosis is prolonged and will concentrate attention onto more uncommon causes. In this case, the anion gap was normal indicating that the metabolic acidosis was of the hyperchloraemic type. The patient had rhabdomyolysis and myoglobin was being deposited in his renal tubules. In predominantly tubular damage (as opposed to glomerular), acid anions are excreted normally but hydrogen ions and potassium are retained due to reduced aldosterone responsiveness of the renal tubule, leading to a hyperchloraemic metabolic acidosisI.
Hypocalcaemia may complicate up to 60% of cases of rhabdomyolysis and may be due to sequestration of plasma calcium by damaged muscle or resistance to parathyroid hormone. Some patients may develop hypercalcaemia in the recovery phase, possibly due to reabsorption of damaged muscle and release of calcium".
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The cause of rhabdomyolysis in this patient was not definitively identified. Although it may have been due to his pyrexia, it may also have been due to hyperosmolality or other metabolic insults 5 ,6 or even to unidentified infectious causes. It is interesting to speculate that a single infectious cause may have resulted in pancreatic and muscle damage 7 . Rhabdomyolysis has been described in association with hyperosmolalitys ! o.
8 months duration following the birth of her first baby. There was no significant past medical or obstetric history, and there had been an uneventful pregnancy and delivery. The baby was normal and bottle fed. Breast feeding was not established but it was not clear whether there was a difficulty in establishing breast feeding or whether the bottle was simply the preferred method of feeding.
At the time of presentation, she was otherwise quite fit, her primary concern being the failure of normal resumption of periods after delivery.
Clinical examination including pelvic examination did not reveal any abnormality. The laboratory investigations requested by the clinical team were thyroid function tests, follicle-stimulating hormone/luteinizing hormone (FSH/ LH) and 24 h urine cortisol in addition to routine electrolytes, liver function tests and glucose which were all normal. The results of the endocrine tests were a low free-thyroxine 5.1 pmol/l (10.3-25.8), normal thyrotropin 2.7 IU/I (0.2--4.0), FSH normal 7.8 IU/I, LH low normal 1.8IU/1 and 24h urinary cortisol low 9nmol/24h (127-363). The 24h urine volume was low and was 400ml.
On the basis of these results, the laboratory assayed serum cortisol which was low 42 nmol/l (50-600), oestradIol which was low 2 pmol/l (110-700) and prolactin which was normal 87 IU/l (up to 425). The results were reported by the laboratory as suggestive of a need for review of pituitary function.
The patient was seen 2 months later in the clinic, still amenorrhoeic, and was given Provera 5 mg three times a day
